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Selection of functional distance scaling parameters: The parameters , , and  of the functional distance can be
found by considering the following constraints:
Goal 1: Distance between genes with similar functions is smaller or equal to distance between genes with different
functions.
Goal 2: Distance between a pair of annotated and unannotated genes is smaller or equal to distance between two
unannotated genes.
Goal 3: Distance between genes with different functions is larger or equal to distance between unannotated genes.
In order to satisfy goal 1, the new distance metric should satisfy the following set of inequalities:
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ij  0; for i;j 2 F;
(1)
where E() denotes expectation of a random variable. In some cases the linear system (1) may not have a solution
because of data set properties. Hence addition parameter C  0 is added to the right hand side of the inequalities, and
(1) is expressed more generally as:
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ij ) + C
dF1
ij  0; for i;j 2 F;
(2)
The parameter C is speciﬁed by a user and should be C > 0 only if (2) are not satisﬁed for C = 0. Often there are



















ij ) + C
for k = 1;2;:::;f
dF1
ij 0; for i;j 2 F;
(3)
1Due to (4) dF1
ij =  FiFT









































for k = 1;2;:::;f
(4)
where Nk
0 = jf(i;j)ji 2 Fk;j 2 F   Fkgj, Nk
1 = jf(i;j)ji;j 2 Fk;i 6= jgj, j  j indicates cardinality of a set.
























The following must hold in order to satisfy these goals:
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for i;j 2 G
(6)
Due to (2), (4), (5), and (7), (6) becomes:
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dM
pq + dF1


















for i;j 2 G
(7)
Due to (5), upuq = 0, FpFT
q > 0, urus = 1, FrFT
s = f, uxuy = 1, FxFT
y = f, uvuz = 0, FvFz = 0, ui  0, and














  0;   0
(8)











0 =  + dM
xy + dF1
xy   (dM
vz + dF1
vz ):
(10)
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